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HART Solution : ISaGRAF PAC plus I-87TH17W

The ICP DAS XP-8347-CE6 / XP-8747-CE6, WP-8447 /| WP-8847 /| WP-8437 /| WP-8837 and
VP-25W7 | VP-23W7 1ISaGRAF PAC support the I-87H17W HART Master module since the be-
low driver version.

XP-8xx7-CE®6 : driver Ver.1.15 |, WP-8xx7 : driver Ver.1.35 , VP-2xW?7 : driver Ver.1.27
ICP DAS HART Solutions for the 1ISaGRAF PAC

WinPAC XPAC ViewPAC

WP-8xx7 XP-8xx7-CE6 VP-2xW7

= g

CA-3710A Vb A
DN-37/DN-37-A 5 N
I-87H17W s
(HART Module) J (HART Devices)
A \

If the ISaGRAF driver of User's ISaGRAF PAC is older than the above listed version, please visit
the following web site to download it and update it to user's PAC.

ISaGRAF driver : http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm

ISaGRAF PAC : http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

Data Sheet : http://www.icpdas.com/products/PAC/i-8000/data%20sheet/data%20sheet.htm
[-87H17W : http://www.icpdas.com/products/Remote |0/can_bus/i-87h17w.htm

This paper is the ISaGRAF FAQ-136. User can visit the following web site to download it and
demo programs. http://www.icpdas.com/fag/isagraf.htm > 136 .

The XP-8xx7-CE6 PAC supports [-87H17W in its slot No. 1 to 7(Its leftmost slot No. is 1).

The WP-8xx7 PAC supports I-87H17W in its slot No. 0 to 7 (lts leftmost slot No. is 0).

The VP-2xW7 supports I-87H17W in its slot No. 0 to 2 (Its leftmost slot No. is 0).

ICP DAS ISaGRAF PAC don't support the I-87H17W which is plugged in the RS-485 remote ex-
pansion base (like the I1-87K8, RU-87P8).

The I-87H17W has 8 Analog input channels. They can measure current inputs (4 to 20 mA) and
also they can be used as HART communication channels. Recommend to link only one HART

device in each channel.
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1.1 : 1-87H17W hardware

Please visit http://www.icpdas.com/products/Remote_10/can_bus/i-87h17w.htm for more
information about the I-87H17W hardware. This section lists only “Internal I/O structure” and “Pin
assignments” and “Wire connection”.

Internal 1/O structure of the I-87H17W :
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Pin assignments of the I-87H17W :
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Wire connection of the I-87H17W :
Wiring for Current input
D& | |[EXT_PWR
D& | |[EXT_GND
I
[
08| |[VINx-
{i:l 0S| [INT_PWR
O0& | |[VINx+
Wiring for HART input
0 X — 08| |EXT_PWR
2-wire - 0& | [EXT_GND
|
|
0S| |VINx-
HARTto 08| [INT_PWR
HAR.T'D— D% UlNK‘l‘
0& | |EXT_PWR
4-wire 0& | |[EXT_GND
|
|
HART-.  pg| [vINx-
0S| |INT_PWR
HARTo——{ 0S| [VINx+
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1.2 : Restore the 1/O library and ISaGRAF example programs

User may visit http://www.icpdas.com/fag/isagraf.htm > 136 to download the “faq_136.zip”
which includes the PDF paper and example projects( “faq136_1.pia” to “faq136_4.pia” ). Please
restore them to your PC / ISaGRAF.

faq136_1 |Send HART frame manually from Ch.1 of Slot 2, and then receive the ans frame.

faq136_2 |Similar as “faq136_1" but convert the received answer frame to 4 REAL value.

faq136_3 |Send HART frame and then receive answer frame automatically from Ch.1 of
Slot 2 first. Then switch to handle Ch.2 of Slot 2. And then switch to handle Ch.3
of Slot 2. Then after switch back to hanlde the Ch.1 of Slot 2, ...

faq136_4 |Similar as “faq136_3" but using three 1-87H17W cards which are plugged in Slot
No. 1, 2 and 3 respectively. Each I-87H17W can process only one channel to
communicate with HART device at a time. It must process channels one by one
in turn. That is because all the 8 channels in one |-87H17W are sharing the same
HART chip . However more than one I-87H17W in different slot No. can process
one of their own channels at the same time.

To program the ISaGRAF PAC plus I-87H17W cards, first enable the function of “Variable Array”
of your PC / ISaGRAF. Refer to the http://www.icpdas.com/fag/isagraf.ntm > 039 to setup it.

The mothod is to add two rows on the top position of the file “ISA.ini” in the “CAISAWIN\EXEY”
path where your ISaGRAF software installed. After inserting these two rows, save the “ISA.ini”
and then run the PC / ISaGRAF software again.

[DEBUG]
arrays=1

User may refer to the section 1.1 and 1.2 and chapter 2 of the “ISaGRAF User's manual” if he is
not familiar with the ISaGRAF programming. The PDF manual is the “user_manual_i_8xx7.pdf”’
and “user_manual_i_8xx7_appendix.pdf’ which can be found in the CD-ROM of the ISaGRAF
PAC 's product box. Or visit the below web site to download it. The size is about 21MB.

http://www.icpdas.com/products/PAC/i-8000/getting_started_manual.htm

ICP DAS Co., Ltd. Technical document
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Restore the “i_87h17w” :
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Restore the ISaGRAF projects - faq136_1.pia, faq136_2.pia, fag136_3.pia and faq136_4.pia :
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1.3 : Format of the HART protocol

Note:

A. This section only introduce the basic format of the HART protocol. It may not fit all the HART
devices in the current market all over the world. Please must refer to the document of the
respective HART devices and follow their format to work the ISaGRAF PAC with them.

B. DO NOT use the below “Check-byte” in the ISaGRAF program. The I-87H17W card will
automatically calculate the “Check-byte” and add it into the HART frame to be sent. When
receive a correct HART answer frame from a device, the I-87H17W will remove the “Check-byte”
automatically and then pass the answer frame without “Check-byte” to the ISaGRAF program.
C. HART physical layer is using 1200 bps, 1 start-bit, Odd parity, 8 character-size, 1 stop-bit .

[-87H17W send :
Byte-count is the byte amount of the “Data” . Its value is 0 to 255.
Preamble | Delimiter Address |Command Byte Data Check
Count byte

1 byte (short)
5~20byte| 1byte |5byte(long)| 1 byte 1 byte 0 ~ 255 byte 1 byte

HART device answer :
Byte-count is the byte amount of the “Data” plus “Response code” . Its value is 0 to 255.

Preamble | Delimiter | Address | Command Byte Response | Data | Check
Count code byte
1 byte (short) 0~ 253
5~20byte | 1byte |5byte (long)| 1 byte 1 byte 2 byte byte | 1 byte

Preamble : 5 ~ 20 byte
value of each byte is 255 (16#FF, Hex)

Delimter : 1 byte

01: Short frame, Burst Frame
02: Short frame, Master to Slave
06 : Short frame, Slave to Master
129 (16#81): Long frame, Burst Frame
130 (16#82): Long frame, Master to Slave
134 (16#86) : Long frame, Slave to Master

(More in the next page)
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Address : 1 byte (Short frame) or 5 bytes (Long frame)
Short frame (1 byte) :

1= Pritnary Master , 0= Secondary Master

1 = Slave in Burst Mode

— Address: 4-hit | value is 0~ 15

hit 7 oo bit 0

Long frame (5 bytes) :

1 = Primary Master , 0= Secondary Master

1 = Slave in Burst Mode

Manufacturer 10

hit 7 bit O
\\ / Ii Device ID
Device
Byte O type Byte 4

Command : 1 byte , refer to the manual of the HART device for its definition.

Byte-count : 1 byte

[-87H17W send: Byte-count is the byte amount of the “Data” . value is 0 to 255.

Device answer: Byte-count is the byte amount of “Data” + “Response code”. value is 0 to 255.
Response code : 2 byte , refer to the manual of the HART device for its definition.

Data : refer to the manual of the HART device for its definition.

Check-byte : 1 byte

DO NOT use the “Check-byte” in the ISaGRAF program. The [-87H17W card will automatically
calculate the “Check-byte” and add it into the HART frame to be sent. When receive a correct
HART answer frame from a device, the I-87H17W will remove the “Check-byte” automatically
and then pass the answer frame without “Check-byte” to the ISaGRAF program.

ICP DAS Co., Ltd. Technical document
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1.4 : Basic concept of the program of the ISaGRAF PAC plus the I-87TH17W

For detail ISaGRAF program, please refer to the example project - “faq136_1" to “faq136_4".
User may also refer to section 1.5 of this paper to test the example projects.

faq136_1 |Send HART frame manually from Ch.1 of Slot 2, and then receive the ans frame.

faq136_2 |Similar as “faq136_1" but convert the received answer frame to 4 REAL value.

faq136_3 |Send HART frame and then receive answer frame automatically from Ch.1 of
Slot 2 first. Then switch to handle Ch.2 of Slot 2. And then switch to handle Ch.3
of Slot 2. Then after switch back to hanlde the Ch.1 of Slot 2, ...

faq136_4 |Similar as “faq136_3" but using three I-87H17W cards which are plugged in Slot
No. 1, 2 and 3 respectively. Each I-87H17W can process only one channel to
communicate with HART device at a time. It must process channels one by one
in turn. That is because all the 8 channels in one I-87H17W are sharing the same
HART chip . However more than one I-87H17W in different slot No. can process
one of their own channels at the same time.

Please make sure your ISaGRAF driver of the XP-8347-CE6 / XP-8747-CE6, WP-8447 | WP-
8847 | WP-8437 | WP-8837 and VP-25W7 / VP-23W7 PAC does fit the version requirement
listed in the page one of this paper.

To program the ISaGRAF PAC plus I-87H17W cards, first enable the function of “Variable Array”
of your PC / ISaGRAF. Refer to the http://www.icpdas.com/fag/isagraf.htm > 039 to setup it.

The mothod is to add two rows on the top position of the file “ISA.ini” in the “CAISAWIN\EXE\”
path where your ISaGRAF software installed. After inserting these two rows, save the “ISA.ini"
and then run the PC / ISaGRAF software again.

[DEBUG]
arrays=1

User may refer to the section 1.1 and 1.2 and chapter 2 of the “ISaGRAF User's manual” if he is
not familiar with the ISaGRAF programming. The PDF manual is the “user_manual_i_8xx7.pdf”
and “user_manual_i_8xx7_appendix.pdf’ which can be found in the CD-ROM of the ISaGRAF
PAC 's product box. Or visit the below web site to download it. The size is about 21MB.

http://www.icpdas.com/products/PAC/i-8000/getting_started_manual.htm

ICP DAS Co., Ltd. Technical document
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To enable the I-87H17W in the ISaGRAF PAC, connect the “i_87h17w” in the ISaGRAF 1/O
connection window. The below figure shows the example project - “faq136_1" has enabled one I-
87H17W in the slot No. 2, while the “faqg136_4" has enabled three [-87H17W in slot No.1 to 3.

Note:

A. The leftmost I/O slot No. of the XP-8xx7-CEG6 is 1 .

B. The leftmost 1/O slot No. of the WP-8xx7 and VP-2xW7 is O .

C. The channel value of the I-87H17W is a value ranging from 0 to 32767 to represent current in-
put of 4 to 20 mA. For example,if value is 12288, it means the current input is 10 mA.If the value
is a negative value “-32768" , it means “sensor broken-line” or “current input less than 4 mA” .

=10 x|

sm ISaGRAF - FAQ136_1 - I/0 connection
Fil: Edit Tool: Options Help

2B B0 0 FR S|

[0 il van| ref=87D17
mma| Reserved = 0
B idmie -~ -1oixi
File Edit Tool: Option: Help
4
& =B8R0 ¢8| kR &l
(& | (o] \ a| »m| ref=87D17
= i 87h1 7w ol | mm| Reserved = 0
= i_87h17w u | Reserved = 0
(o] EN = i_87h17w o | Reserved = 0
[4] s Reserved = 0
smm| Reserved = 0
[ & ] sue| Reserved =10
mma| Reserved =0
mm| Beserved =0
EN ]
'Channel value (0 to 32767) means (4 to 20 mA). | 7l
“IFor example, value 12288 means 10 mA. 4 (2] 2
. ]
Value -32768 means under-range or broken-line || 5 7}
(For ex., input only 1 mA will get value -32768) )
3] =
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Please declare 300 integer variables named “HART_CMD_001" to “HART_CMD_300” to store
the HART frame to be sent to the HART device. And must assign 300 continuous network-
addresss number (3001 to 3300) to them.

_io/x]
File Make Pmoject Tool: Debmg Optons  Help
B S LDED B X mk RS

(BB et PAC s Hour Minute, Second

Begirn: [iHeH
| Dittionary [y ST2 process HART channelt
%, ISaGRAF - FAQ136_1 - Global inte gersfreals -0l x|

— FEile Edit Tool: Option: Help
= |

E- aloge|E=n4

eals ]Timers | Messages | FB inztances | e
Adttrib. Al Commerit
HART step slot 20 1-87H1AMN, 0 =end, 1: receive, init as 0 -
i

[irternal integer] 0000

Booleans Integers]

Quick declar: x|

-~ Numbering
H oK.

Fram: Tor 200 - |
o LCance |

Name:} [HART_CMO_ | fit | |

— Attributes:
% |ntermal i |nput
™ Caonstant ™ Dutput
— Other:
[ Retain
Farmat: fs Integnia.r i~ Real

(Lt \“‘

(More in the next page)
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Assign continuous “Network address” as 3001 to 3300 (more in the next page):
[SaGRAF - FAQ136_1 - Global intezersfreals - |EI|E||
Edit | Tonle Ophions Help
= Modbuz SCADA addressing map

ick declaratio
— Fil: Edit | Options Help 2
Hexadecimal

Change to "Decimal”

Modbus BCADA addresing map
wleans

Import text
Export text

\ . bap——
1 |7S egmetit:
* l[npaad

Modbus SCADA addressing map

File | Edit Options Help B
—M:
Ce  Eemove variable from map

[

* Select the 3001 number

— Variables [nat mapped) Using Shift and Mouse to seclect all

HART_CMD_001 , HART_CMD_002,
.. to HART_CMD_300

--"""-'4

Booleans IntegersReals lTimers | Meszages
HART_CHS (* init &= 10208, means =lot 2 © 1-57H1TW, channel 5 *)

-

% ISaGRAF - FAQ136_1 - Global iniegersireals

File Edit Tool: Cptons Help
| | & Qe | <B4 8|

Boolesns IntegersReals ] Timers | Messages | FB instances | Defined waords |

=101 %]

Matme Attrib. Acddr. Comiment
i ~

HART CMD 001 [iinternalirteger]|0BB9 HART frame send to other HART devices, addr= 3001 to 3300 =
HART CMD_002 |linternalrteger]|0BBA N

internal integer] (0BEE .
:igl—gmg—ggi {imemammezer} 0BEC ™ Here always displayed as Hex. number
HART CMD 005 [internaljnteger]|0BED
HART CMD 00§ [internaljnteger]|0BEE ;||
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Follow the similar steps to declare 300 integer variables named “HART_ANS 001" to
“‘HART_ANS_300” to store the HART answer frame received from the HART device. And must
assign 300 continuous network-addresss number (3301 to 3600) to them.

Quick declaration x|
— Murnbering: oK I
Frarm: Tar =
Cancel
Digits: _—I
— Symbaol:
Name:f [HART_aNS_ |t |
—Attnbutes:
& |rtermal \ i |nput
" Caonstant " Dutput
— Other:
[~ Retain
Farmat: % |nteger, ¢ Beal
— S

% [SaGRAF - FAQ136_1 - Global integersireals

File Edit Toolz Option: Help
| @00 cx<md <&

Booleans IntegersResls ]Timers | Mes=ages | FB instances | Defined wards |
Commerit

=101 %]

Matmne

HART _CMD_297
HART_CMD_298
HART_CMD_299
HART_CMD_300

HART_ANS_001
HART_ANS_002

HART ANS 003 [internal irteger]|0CE7 _
HART ANS 004 [internaijntegenioces | Here always displayed as Hex. number
HART ANS 005 [internal jnteger]|0CES

HART ANS 006 [internal jirteger]|0CER

HART ANS 007 [internal jrteger]|0CER

HART ANS 008 [internal jrteger]|0CEC

HART ANS 009 [internal jrteger]|0CED =l

[internal integer]
[irternal integer]
[internal integer)

[internal integer]
[irternal integer]

cEZ
QCES
OCE4

0CES
OCEG

i

HART frame received from other device, addr= 3301 to 3600

[irternal integer] (0CET s
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The I-87H17W is a 8-channel HART master module. All the 8 channels in the same [-87H17W
are sharing the same HART chip. The ISaGRAF program must handle the HART communication
one channel by one channel. DO NOT send frame or receive frame for two or more channels in
the same |-87H017W at the same time . First handle the sending and receiving of channel 1.
When the answer frame is received or the result is established (for example, timeout or error),
then switch to handle channel 2, ...

Before sending a HART frame, first use the “COMReady( )” function to check if the [-87H17W is
ready for sending frame. If it returns “True”, then use the “COMARY_W( )” function to send a
HART frame. Then after, the program should use the “COMReady( )’ to check if the answer
frame is well received. If it returns “True”, use the “COMARY_R( )” to receive the answer frame.

COMReady
Usage: TMP_Boo := COMReady( Channel_ID ) ;
Parameters :

Channel_ID : integer,10S0C , “S” is slot No. of the I-87H17W (0 ~ 7), “C” is channel No (1 ~ 8).
for example, 10203 means Slot 2, Channel 3.

Returns : boolean
True : The I-87H17W is ready for sending HART frame, or
the HART answer frame is well received or the result is established (timeout, error, ..)
False : The I-87H17W is busy or invalid parameters.

COMARY_W
Usage: TMP_Boo := COMARY_W( Channel_ID , Network_addr, Count ) ;
Parameters :

Channel_ID : integer,10S0C , “S” is slot No. of the I-87H17W (0 ~ 7), “C” is channel No (1 ~ 8).
for example, 10203 means Slot 2, Channel 3.

Network_addr : integer, 1 ~ 7801 , the network address of the first integer variable which
restoring the HART frame to be sent to the HART device.

Count : integer, the byte amount of the HART frame to be sent.
DO NOT include the “Check-byte” (refer to section 1.3).

Returns : boolean
True : calling COMARY_W( ) ok.
False : calling COMARY_W( ) fail. May be invalid parameters, or the I-87H17W is busy,
or the network address of integer variables which restoring the HART sending frame
are not declared as integer or not assigned with continuous network addr. (refer 1.4).

(More in the next page)
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COMARY_R

Usage: TMP_Int:= COMARY_R( Channel_ID , Network addr ) ;

Parameters :

Channel_ID : integer,10S0C , “S” is slot No. of the I-87H17W (0 ~ 7), “C” is channel No (1 ~ 8).
for example, 10203 means Slot 2, Channel 3.

Network_addr : integer, 1 ~ 7801 , the network address of the first integer variable which is
used for storing the received HART frame which is coming from HART device.

Note : the “Check_byte” is removed by the I-87H17W after the answer frame is well received.
(Please refer to the section 1.3)

Returns : integer

0 :invalid parameter, or network address error, or variables are not declared well (refer 1.4),
or the [-87H17W is busy.

> 0 : receive answer frame well. The value is the byte amount (no including the “check-byte” )
(please refer to section 1.3)

<0 :Theresultis establised but error happens (listed as the following).

-1 : Timeout

-2 :Read_data too_short error

-3  : Delimiter error

-4 . addr_master error

-5  :addr_burst error

-6 :recv_command error

-7 : checksum error

-8  :response error

-98 : para_mismatch error

-99 :impossible error

-102 : 1-87H17W timeout

-104 : invalid frame to send

-105 : invalid frame to send

-117 : can not communicate with the 1-87H17W card

-118 : the "i_87h17w" is not connectted in the ISaGRAF 10 connection window

-198 : answer frame size larger than 283 bytes

-199 : HART_ANS_xxx are not internal integers or not assigned with correct network address
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1.5: Test the example projects

faq136_1

Send HART frame manually from Ch.1 of Slot 2, and then receive the ans frame.

faq136_2

Similar as “faq136_1” but convert the received answer frame to 4 REAL value.

faq136_3

Send HART frame and then receive answer frame automatically from Ch.1 of
Slot 2 first. Then switch to handle Ch.2 of Slot 2. And then switch to handle Ch.3
of Slot 2. Then after switch back to hanlde the Ch.1 of Slot 2, ...

faq136_4

Similar as “faq136_3" but using three 1-87H17W cards which are plugged in Slot
No. 1, 2 and 3 respectively. Each I-87H17W can process only one channel to
communicate with HART device at a time. It must process channels one by one
in turn. That is because all the 8 channels in one I-87H17W are sharing the same
HART chip . However more than one I-87H17W in different slot No. can process
one of their own channels at the same time.

1.5.1 : Test the project “faq136_1" and “faq136_2"

To well test the “faq136_1" project, please must plug one I-87H17W in PAC 's Slot 2 and
connect its 1st channel (Ch.1) to the HART device (refer to section 1.1). Then power up the
PAC, download the “faq136_1" project to it, then PC / ISaGRAF will show up the below window.

_}?_IS&GRLF - FAQ136 _1:LIST1 - List of vaniables - |I:I|£|
File Edit Opton: Help
DB &= Me<|Ql
Mame Commerit
Seconc 24 -
HART _result -1 Fesult when finizh HART anz, =0; Err, =0 byte count of ans —
Mgl Errar: Timeout Message when processing HART command ! ansyer
Crnod_count 2 Court of HART command frame been sent
Anz_court 0 Count of HART anawer frame been received
byte_cnt_recwy 0 Byte count of the current HART frame received
to_zend FALSE Set TRUE to send one HART frame
HART _ChD_001 255 HART frame zend to cther HART devices, addr= 3001 to 3300
HART_ChWD_002 255
HART_ChD_003 255
HART_ChD_004 255
HART_CWD_005 255
HART_ChD_006 130
HART_ChWD_007 150
HART_ChWD_005 133
HART_ChD_009 11
HART_CWD_010 10
HART_CMD_011 BE
HART_CWD_012 3
HART _ChWD 013 n
HART_CWD_014 1
HART_CWMD_015 1
HART_CWD_01E n
HART_CWD_017 1
HART_CWMD_015 1
HART_CWD_019 1]
HART CMD_020 0 i
byte_cnt_send 13 Byte count of the current HART frame to zend ;I
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Before sending a HART frame, first enter the HART frame data to the variables

( “HART_CMD_001" to ...

). Then remember to enter the correct value to the “byte_cnt_send” .

Then set “to_send” as True ro send a HART frame to the HART device. The following figure
shows the sending frame has 13 bytes ( “HART_CMD_001" to “HART_CMD_013”)

@, ISaGRAF - FAQ136_1 - Debugger ;[Elﬂl
File Contol Tools Options Help .- ISaGRAF - FAQ136_1 - Debug prog _ Ol x|
i 3 5='| (2 1| H*| ] | i & | File Project Tools Opton: Help
RUN  allowed=0 current=4 | gl% | am 4 |
Begin: 1 M it LD et PAC s Hour Minute, Second
.E process HART channell
%, ISaGRAF - FAQ136_1 - Global inte ger - Il:llil |
Fil: Edit Tool: Options Hel .
S0 o el e e $ ISaGRAF - FAQ136_1-LIST1 - List of variables
| 2\5 | oD @] Fle Edit Options Help

Boolesns IntegersReals ]Timers | Me==ages | FB instanc

HART _CMD_001
HART_CMD_002
HART_CMD_003
HART_CMD_004
HART_CMD_005
HART_CMD_006
HART_CMD_007
HART_CMD_008
HART_CMD_009
HART_CMD_010
HART_CMD_011
HART_CMD_012
HART_CMD_013
HART CMD 014

[internal integer]
[irternal integer]
[irternal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer)]
[internal integer)]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]

=[S}
OEBA
WS[=I]
NBBC
OBE0
OEBE
OEEF
OECo
0BC1

0Bz
B3
54
B3
OBCE

255
255
255
2hbh
2hbh
130

OB & | “ @ ‘!H‘C | Write integerfreal variable

Matmne
HART _ChwD_017
HART _ChMD_018
HART _ChiD 019
HART_ChWD_020
_zend
=end of list=

vanable byte_cnt_send

|1 3
5
rlock

Enter new walue:

3 Write I

F = e N e }

byte_crit Lock |

AN

150
133

Second] 41

HART_result -1 Result when fini)
(= b Errar; Timeout Message when
Crmd_court 2 Court of HART ¢
Ans_count ] Count of HART =
bvte_crt_recy ] Byte court of th
to_send G FALSE et TRLUE to sen
HAHT_CMB:QQJ Jet L0 BT fecumg car
HART CMD 002 x|

Step_ SII:ItE (* H.-'-‘«HT step =lot 2 -S7H1M, 00 =6

0000 [internal integet)

N1 receive, int a= 0 *)

wvanable bo_send

| FALSE | TRUE ..I\

Lok | Uhlock | {

ICP DAS Co., Ltd. Technical document




Classification ISaGRAF English FAQ-136

Author Chun Tsai Version |1.1 Date |May.2011 |Page 19/22

Then view the value of the “HART _result” and “Msg1” to see the result of the answer frame. If
the value of “HART _result” is larger than 0, for example the below figure shows 34, it means the
received answer frame is correct and has 34 bytes (HART_ANS 001 to HART_ANS_034).
However If the value of “HART result” is less than 0, error happens.

7 _ISaGRAF - FAQ136_1:LIST1 - List of variables

Fil: Edit

Matne
Hawr
hlinute
Second]
HART _result
M=oyl
Cimd_count
Anz_count
byte_cnt_recy
to_send

HART _ChiD_001
HART _ChiD_002
HART _ChiD_003
HART _ChiD_004
HART _ChiD_005
HART _ChiD_00&
HART _ChD_007
HART _ChiD_003
HART _ChiD_002

LiamT

TN e

Ophon:  Help

DB@ = Mw|Q

/ 3
1]

34

5

1

34
FALSE
2325
235
235
2325
2325
130
130
133
1

=

Commenit

Result when finizh HART ans, =0; Err, =0; byte count of ans
QK Got one HART answer frz Message when processing HART command [ answer

% ISaGRAF - FAQ136_1 - Global integersireals

Cptionz  Help

Fil: Edit Tools

| 0@ @]

=10 i

Booleans IntegersResls ]Timers | Mezsage= | FB inst

HART_ANS_001
HART_ANS_002
HART_ANS_003
HART_ANS_004
HART_ANS_005
HART_ANS_006
HART_ANS_007
HART_ANS_008
HART_ANS_009
HART_ANS_010
HART_ANS_011
HART_ANS_012
HART_ANS_013
HART_ANS_014
HART_ANS_015
HART_ANS_016
HART_ANS_017
HART_ANS_018
HART_ANS 019
HART_ANS_020
HART_ANS_021

HABT ANS 022

[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[internal integer]
[irternal integer]
[irternal integer]
[irternal integer]
[irternal integer]
[irternal integer]
[irternal integer]
[irternal integer]
[irternal integer]

.
QCES
QCEE
QCET
QCES
QCED
QCEA,
NCEBR
QCEC
QCED
QCEE
QCEF
QCFO
QCF

QCF2
QCF3
nCF4
QCFS
QCFE
QCFY
QCFS
QCF9
QCFA,

2hh
2hh
2hh
2hh
2hh
134
150
133
11
10
bb

3
21
0
0
bh
160
2hh
62
12
62
197

ances | Defined words |
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To test the “faq136_2" project is similar as the “fag136_1". However the “faq136_2" will convert

the answer frame 's “Data” (refer to the section 1.3) to become 4 REAL value.

Note:
1. The value of the below frame is displayed as Hex. format.

2. The below frame is only for illustration. It may not fit the “Data” definition of your HART device.

Please follow the “Data” definition of your HART device to modify the program of “faq136_2",
[-87H17W send : FF FF FF FF FF 82 96 85 OB OA 42 03 00 (13 bytes)

Device answer : FF FF FF FF FF 86 96 85 0B 0OA 42 03 15 00 00 41 A0 FF 3E 0C
3E C5 37 48 20 41 C8 3F 22 39 42 C9 8E D1 (34 bytes)

Then the result is as the following.
data1 =20.1246 (41 A0 FF 3E)
data2 = 0.385187 (3E C5 37 48)
data3 = 25.0308 (41 C8 3F 22)
data4 = 100.779 (42 C9 8E D1)

:;;_ISaGRAF - FAQ136_2:LIET]1 - List of variables - | EI|5|
File Edit Option: Help
DB&[= M= q
[ame Commernit
Second] 24 -'_,,..n =
HART _result 34 RFesult when finizh HART ans, =0: Err, =0 byte count of ans
= Ok Gaot one HART answer frs Meszage when proceszing HART cammand Fanswer
Cmd_count 1 Count of HART command frame been sert
Ans_count 1 Count of HART answer frame heen received
brvte crt recwy 34 Biyte count of the current HART frame received
clata 201245 format iz REAL
dlata? 0.385187 format iz REAL
clatas 2510305 format iz REAL
datad 100779 format iz REAL o
1o_zend FALSE Zet TRLE to send one HART frame
HART _ChiD_001 255 HART frame zend to ather HART devices, addr= 3001 to 3300
HART _ChiD_002 255
HART _ChiD_ 003 255
HART _ChiD_004 255
HART _ChiD_005 255
HART _ChD_005 130
HART Chil 007 150 ;I
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1.5.2 : Test the project “faq136_3"
If you havn't test the “faq136_1" yet, recommend to play it once (refer to section 1.5.1)

To well test the “faq136_3” project, please must plug one 1-87H17W in PAC 's Slot 2 and
connect its Ch.1, Ch.2 and Ch.3 to HART devices (refer to section 1.1). Then power up the PAC,
download the “faq136_3" to the PAC, then the PC / ISaGRAF will show up the following window.

If you just want to test the first channel (Ch.1) only, set the value of the “Max_Ch[2]” to 1 (it
means only process slot 2 's channel 1) .

This “faq136_3” will automatically send frame and then receive answer from Ch.1 to Ch.3 one by
one.

There is a setting called “silence period” which means the time to wait before sending the next
HART frame after a channel 's answer frame is received. The variable “HART _Interval[0]” to
“‘HART _Interval[7]” in the “faq136_3" project defines the “silence period” of the Slot No. 0 to 7. Its
unit is ms. Recommend to set it as 100 to 2000 ms. The “faq136_3” set it as 200 ms .

(More about the “Variable Array” , please visit http://www.icpdas.com/fag/isagraf.htm > 039)

7 ISaGRAF - FAQ136_3:LIST1 - List of variables =10 x|

File Edit Option: Help
BB&E| = M| q]

Comment

Secandd] 15
M _Chl2] 3
HART _Slat2 ID[1] 1020
HART Slet? ID[2] 10202
HART Slat? ID[3] 10203
HART Step[2] 1
il - 1SaGRAF - FAQ136_3:5T2 - ST progam =
siotz | File Edit Ophons Help
Yl @ HR A =N Q)
data_z
data_s {* Current processing Channel numbher =}
dats_s ¢* HART _How_ChIBA] means the current processing channle Mo. of slot B: i-f
data_s HART _How_ChI?]1 means the current processing channle Ho. of slot 9@ i-f
“%°°  HART_Now ChITMP_Slot] := 1 ; (x starting from Channel 1 %
data:E . .
data s (#* Command interval, time gap bhetween two Ccommandsansugpr) =)
data:g (#* HART _IntervallB] means the command interval of zlot H: i-87H17W. ...
data_z HART _Intervall?] means the command interval of slot = i—8YH17W x>
st _s HART _Interval[TMP_S1ot] == 28@ ; (= init as 280 ms =
byte
BRSO end_if ;
=end ¢

K

Maime ['alue [Comment

=end of list=

ICP DAS Co., Ltd. Technical document



http://www.icpdas.com/faq/isagraf.htm

Classification ISaGRAF English FAQ-136
Author Chun Tsai Version |1.1 Date |May.2011 |Page 22122

1.5.3 : Test the project “faq136_4"
If you havn't test the “faq136_1" yet, recommend to play it once (refer to section 1.5.1)

To well test the “faq136_4" project, please must plug three [-87H17W in PAC 's Slot 1, 2 and 3.
Then connect their Ch.1, Ch.2 and Ch.3 to HART devices (refer to section 1.1). Then power up
the PAC, download the “faq136_4" to the PAC, then the PC / ISaGRAF will show up the
following window.

If you just want to test the first channle (Ch.1) only, set the value of “Max_Ch[1]" , “Max_Ch[2]”
and “Max_Ch[3]" to 1 (it means only process their channel 1 inslot1,2and 3).

This “faq136_4" will automatically send frame and then receive answer from Ch.1 to Ch.3 one by
one.

There is a setting called “silence period” which means the time to wait before sending the next
HART frame after a channel 's answer frame is received. The variable “HART _Interval[0]” to
“‘HART _Interval[7]” in the “faq136_4" project defines the “silence period” of the Slot No. 0 to 7. Its
unit is ms. Recommend to set it as 100 to 2000 ms. The “faq136_4" set it as 200 ms .

( More about the “Variable Array” , please visit http://www.icpdas.com/fag/isagraf.htm > 039 )

7. ISaGRAF - FAQ136_4:LIST1 - List of variables =10 x|

File Edit Options Help

ME IR Y

Matmne Comment

Second] 30 -

hax_Ch[2] 3

:igl_gﬂj{:gq] 13;31 . ISaGRAF - FAQ136_4:ST1 - ST program

H.E.HT:SIDTSZIDH 100301 File Edit Options Help

HART_Step(1] 0 Bd HS | M= M| Q|

HART _Step[2] 1 .

HART Step[3] 0 ¢* Current processing Channel number =3

HART niowe Ch{Z] 3 (* HART _Mow_ChIB] meanz the current processing channl
slot_resutt[1] AT HART _Mow_Chl?]1 means the current processzing channl
=lot2_result[1] -1 HART _How_ChITHP_Slot] == 1 ; ¢ starting from Channe
slot3_resut]1] -7

data_slot1_1[1] u C* Command interval,. time gap bhetpreen two Ccommand-an
jzz—zﬂj:—gm g ¢* HART _IntervallB@] means the command interval of =lao
data_slnt1_4[1] o HART _Intervall?] means the command interval of =lo
data:slntz:ﬂﬂ 0 HART _Interval[TMP_Slot] == 288 ; | (= init as 288 mz =»
data_slot2_2[1] 0

data_sict2_3[1] 0 end_if ;

data_slat?_4[1] ]

data_slot3_1[1] 0

['ale [Comment

=end of list=
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